where li=afayi and yi is a covariant vector.
It is well known that the metric derived from a given Riemann metric giJ by the equation fJiJ=gi 1 -2nin 1 (ni is a unit vector with respect to g) is also the Riemann metric. However this is not the case for Finsler geometry. To discuss this fact we first define the concept "generalized Finsler metric". We shall call a symmetric tensor gil (x, y) of positively homogeneous of degree zero, i.e., gi 1 (x, ky) =gi 1 (x,y) for any k>O, a generalized Finsler metric if giJ is nondegenerate.3l Perhaps it will be kind to give the condition for a given giJ being a usual Finsler metric and the result is as follows:
Let us define a tensor CiJk correspond-
then we can prove the following Lemma.
Lemma gij (x, y) is a usual Finsler metric
Proof Necessity of the condition follows from a usual equation for the metric given by L (x, y). Sufficiency can be proved as follows. Let us define F 2 (x, y) by gij(x,y)yiyj, then if the condition of the lemma is satisfied, gij is precisely the metric derived from F(x, y). q.e.d.
As an application of the lemma we can prove the following theorem.
THEOREM If we define an Finsler type metric fjij from a given Finsler metric gij by the equation (3) where ni (x, y) is a contravariant vector with unit length with respect to gij and degree zero in y, then fjij is a usual Finsler metric if ni is y-independent.
Proof If we construct the tensor Cijk corresponding to fJ ij• then it is a straightforward matter to show that if fj is a usual Finsler metric, ni is y-independent.
If ni is y-independent, the given fJ is a Finsler metric derived from L-(niyi) 2 where L is the fundamental function of g. q.e.d.
As an example of the generalized Finsler metric, we consider the following type metric: (4) where L (x, y) is a given function of degree one in y. This tensor is precisely fj ij in (3) for ni corresponding to the case ni=L[i, so it is not a usual Finsler metric.
The metric gij given in (4) has the following interesting and important property.
By the definition of gij (x, y), gij (x, y)yiyj<O for any tangent vector y in Mx (tangent vector space at x), so any vector y is timelike with respect to gij· If we define a causal structure 21 by using a curve xi (t) with definite sign tangent vector (for example, gij (x, x) i;ij;i<O for any timelike curve), above metric gij does not have past o" does not have future. This kind of property is not peculiar to gij defined by (4), but also for any nonsymmetric Finsler metric, i.e., for the metric such that gij(x,-y)=l=gij(x,y). This kind of future-past non-symmetric causal structure will be appropriate in discussing the beginning of our universe (Big Bang). Details of the causal structure in Finsler space will be discussed elsewhere.
